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Scholars and policymakers have long expressed concern about a pervasive gender gap in entrepreneurship rates. Women, regardless of culture or nationality, are much less likely to become entrepreneurs than their male counterparts (Bruin et al. 2007 , Jennings and Brush 2013 , Kelley et al. 2011 , Shane 2008 . Because of the difficulty of observing nascent entrepreneurs, existing explanations of this gender gap have tended to focus on differential preferences and attitudes towards entrepreneurship between men and women (Bruin et al. 2007 , Gupta et al. 2008 , Jennings and Brush 2013 , Verheul et al. 2012 , rather than actual venture initiation. In this paper, we suggest and test a novel mechanism that contributes to gender disparities in founding rates. We draw on research showing that entrepreneurship is driven by the degree to which founder's persist in the face of favorable or unfavorable conditions (Gimeno et al. 1997 , Hayward et al. 2006 , as well as research on gender differences related to assessments of success (Beyer 1990 , Furnham et al. 2002 to suggest that female founders will be less likely to engage in serial entrepreneurship when their first attempts fail, decreasing the likelihood that they become successful entrepreneurs. However, while women are less likely to engage in low quality entrepreneurship in the face of failure, they are also less encouraged than men by prior success, which would result in a reduction in serial entrepreneurial activity associated with high quality opportunities, further decreasing the rate of successful female entrepreneurs. We use a unique dataset of serial founding attempts in the context of crowdfunding to test these effects. In order to address alternative explanations, we use a second dataset, based on extensive surveying, to further explore the reasons why successful female founders have lower serial entrepreneurship rates than men.
In doing so, we add to the growing literature on cognition and entrepreneurship (e.g. Fauchart and Gruber 2011, Grégoire 2010 , Hmieleski and Baron 2009 , Krueger 2000 in a number of ways. While a founder's expectations in the face of prior failure has long been known to play a role in entrepreneurial decision-making, (Cooper et al. 1995 , Dushnitsky 2009 ) there has been little consideration of cases where a founder may underestimate their own chance of success relative to others. We argue that persistence in the face of both failure and success matter in determining founding rates. Secondly, the paper contributes to the literature by suggesting that systematic differences in entrepreneurial cognition between groups can have large-scale social implications as a result of differential founding rates. We also do so in the context of serial foundings, which are an important type of founding behavior (Gompers et al. 2006 , Hsu 2007 , Paik 2014 . Finally, we directly examine mechanisms behind female entrepreneurship rates, where measurement challenges have generally limited inquiries into gender differences in entrepreneurial rates.
Our research design has a number of features that help address these measurement concerns. First, prior studies have not been able to directly examine founding rates from an at-risk population with known characteristics. By studying second founding attempts by crowdfunding project creators, we are able to focus on the differentiating factors between individuals who choose to engage in additional new ventures and those who do not. Additionally, as we have information about failed (and successful) first attempts, we can directly measure the effect of perceived skill on second attempts using the outcomes of prior founding experience. Since founders have direct information about their entrepreneurial ability because of these first attempts, it also reduces concerns about differential knowledge stocks among nascent entrepreneurs. This population is also appropriate because, though successful serial founders differ from novice founders in their likelihood of future success (Gompers et al. 2006 , Paik 2014 , prior experience does not appear to effect entrepreneurial confidence levels (Ucbasaran et al. 2011) . Additionally, by using survey data, we are able to more carefully separate differential persistence rates from other explanations of gendered serial founding differences. This also allows to confirm a variety of prior findings about differentials in founding rates by gender.
We find that women overall are less likely to make second founding attempts than men. Within this general observation, we find a curvilinear effect. Our findings suggest that women are less likely to persist in the face of large-scale failure than men, in that women are proportionately more likely to be discouraged from second attempts when their prior efforts fail by larger margins. We also find strong evidence that successful female founders are proportionately less likely to make second founding attempts than successful men as the level of success grows, even when the range of expected other concerns are addressed. Finally, we consider the population-level impact of these effects, showing that these factors have large-scale policy implications.
THEORY PRIOR LITERATURE ON GENDER DIFFERENCES IN FOUNDING RATES
That there is a gap in entrepreneurship rates between men and women has been definitively established (see Lerner, Brush, & Hisrich, 1997; Minniti, 2009) . In fact, a Global Entrepreneurship Monitor Report found that, of 59 countries, the only one with more female entrepreneurs than men was Ghana (Kelley et al. 2011) . Shane (2008, p. 125 ) sums up these findings as follows: "the reality in the United States today is that women are so much less likely than men to start their own business that if the only thing you know about a person is his or her gender , you can predict whether or not he or she is an entrepreneur with greater accuracy than if you use all of the psychological tests that identify entrepreneurs." It has been argued that this gap in founding rates is a major cause of gender inequality in labor markets (Thébaud 2015) .
A variety of mechanisms have been proposed that might help explain some of the reasons for the relative lack of female entrepreneurs. Later in the paper, we directly test some of these mechanisms, as entrepreneurial action is multi-causal in nature. However, previous explanations tend to focus on only a limited portion of the entrepreneurial process, and are therefore relatively distant from both key founding events and the focus of much of the entrepreneurship literature. Generally, they seek to explain either differential preferences for entrepreneurship that might later lead to differences in founding rates, or else they examine structural barrierseither those that women might encounter after deciding to be entrepreneurs or else institutional barriers that decrease the ability of women to found businesses.
The literature on post-founding structural barriers has demonstrated, for example, that women receive far less venture financing then men (Canning et al. 2012 , Greene et al. 2001 , Harrison and Mason 2007 . This relative discrimination could be based on taste (Marom et al. 2014 ), but may stem from network structures that exclude women, based on homophilous ties between (mostly male) funders and male entrepreneurs Mollick 2015, Stuart and Sorenson 2008) . Regardless of cause, this literature focuses on the growth and development of new ventures, rather than an initial decision to enter entrepreneurship. As Shane (2008) argues, there is no evidence to suggest that potential future barriers to financing suppress early-stage startup activity.
Thus post-founding structural barriers lower the number of successful female entrepreneurs, but not necessarily by decreasing overall founding rates.
Other literature on structural barriers focuses on institutional factors that may either push women to become entrepreneurs, or else lower their ability to enter entrepreneurship. Work-family conflict can force women into low quality founding attempts when full-time work cannot be balanced with family obligations (Heilman and Chen 2003, Thébaud 2015) . On the other hand, factors such as subsidized child care can lower entrepreneurship rates for women but allow those women who do become founders to pursue more intensive high-growth enterprises (Thébaud 2015) . These factors play an important role in determining cross-national differences in entrepreneurship rates, but do not address the role of differences at the individual level in founding rates.
Outside of structural barriers, the second major stream of research on the entrepreneurship gap examines differential tastes for entrepreneurship among men and women. These primarily rely on surveys of attitudes, and have found repeatedly that women express a lower preference for self-employment than men (e.g. Gupta et al., 2008; Shane, 2008) . Some of these preference differences appear to stem from gender stereotypes associated with entrepreneurship, or from differing impressions of entrepreneurship among men and women (Gupta et al. 2008 , Jennings and Brush 2013 , Kelley et al. 2011 , Manolova et al. 2008 . Preferences may also be shaped by perceptual differences among women and men in how they perceive and evaluate opportunities (Arenius and Minniti 2005) or social expectations (Jennings and Brush 2013) .
Clearly, these preference differences are important, but they offer, at best, a partial and unsatisfying answer to the overall gender gap in founding rates. They are only a partial answer because it is unclear how general preference differences actually effect founding rates. Further, studies of preferences suggest that other factors may be important in explaining gaps in founding rates (Verheul et al. 2012) . Preference research focuses only on the very earliest possible stages of the entrepreneurial process -before an opportunity is recognized or created (Shane and Venkataraman 2000) .
Further, the preference explanation is unsatisfying because it does not engage with the core theories of entrepreneurial research, such as opportunity identification (Shane and Venkataraman 2000) and the role of risk and uncertainty (Knight 1921 , McMullen et al. 2006 ). This disconnect is problematic because it tends to separate the study of gender and entrepreneurial rates from the mainstream entrepreneurial literature. Indeed, a "dare"
proposed by Jennings and Brush (2013) in their review of the literature on female entrepreneurship is for scholars to better understand the relationship between gender and the identification and exploitation of opportunities.
PERSISTENCE AND THE FOUNDING GAP
We respond to this "dare" by arguing that the puzzle of why women are less likely to form new ventures can be understood in terms of persistence in entrepreneurial attempts relative to men. This can be viewed as a part of a larger question of considerable scholarly interest (see, for example, Lowe & Ziedonis, 2006; Simon, Houghton, & Aquino, 2000) : given the high failure rate of entrepreneurship, why does anyone choose to become an entrepreneur? The consensus solution to this problem is that many entrepreneurs are too confident of their success in a variety of ways (Busenitz and Barney 1997 , Camerer and Lovallo 1999 , Cassar 2010 , Dushnitsky 2009 , Hmieleski and Baron 2009 . That is, entrepreneurs understand that there is risk in any venture, but also overestimate their personal chances of success at all stages of the business (Cassar 2010) .
While it has roots in Knightian perspectives of entrepreneurial uncertainty (Gregoire et al. 2009 , Knight 1921 ), a variety of scholarship has focused on unwarranted persistence as a key factor in explaining why people form new ventures in the face of frequent failure (Gimeno et al. 1997 , Hayward et al. 2006 . Haywood, Sheppard, and Griffin (2006) identify several forms of overconfidence which, collectively, lead entrepreneurs to overestimate their chances of success and thus increase the chances of long-term failure. Follow-up studies have confirmed that unwarranted confidence can lead to negative performance impacts (Hmieleski and Baron 2009 ).
Unwarranted persistence in founding attempts therefore increase the number of venture foundings, but lowers average venture performance.
This type of persistence leads to founding attempts when the chance of success is low, but it is not the only way in which levels of persistence might affect founding decisions. Persistence in an entrepreneurial venture grounded on past entrepreneurial or vocational performance is generally viewed as advantageous. Based on prior experience, entrepreneurs are better able to identify opportunities, as well as forecast and plan for successful new ventures (Baron and Ensley 2006 , McGrath and MacMillan 2000 , Shane 2000 . Though success may lead to irrational confidence in the short term, with further experience assessments become more accurate (Gervais and Odean 2001) . So, while unwarranted persistence leads to more high-risk and low-quality ventures, persistence with appropriate experience and evidence of potential success should lead to more successful founding.
The degree of persistence in the face of positive and negative signals are important to the question of founding rates because they appear to vary greatly by gender. The "male hubris, female humility" effect has been repeatedly identified in many studies and contexts: men consistently overestimate their own abilities while women consistently underestimate theirs (Beyer and Bowden 1997 , Beyer 1990 , 1998 , Cross and Madson 1997 , Furnham et al. 2002 . These findings have been shown to be "universal" across multiple cultures (Furnham et al. 2002) .
While many studies have focused on self-assessment of IQ or other intelligence measures (Beyer and Bowden 1997 , Beyer 1990 , Furnham 2001 , Furnham et al. 2002 , similar effects have been observed in work performance reviews and many other domains (Beyer 1990 , Beyer et al. 2003 , Blanch et al. 2008 . This difference seems to stem, in part, from social pressure for female modesty (Furnham et al. 2002) , coupled with a lower self-attribution bias among women, in that they are less likely to falsely attribute their success to their own efforts (Beyer 1990, Miller and Ross 1975) .
Given the key role self-assessments of success play in determining persistence and founding rates, these gender differences immediately suggest potential implications for the founding gap. If women are less likely to overestimate their chance of success and persist in the face of failure, they should found fewer ventures than men when the chance of success is low. And, if women are less likely to positively assess their chances of success when signal quality is high, then they should found fewer ventures than men when the chance of success is high.
In order to develop these concepts further, and to hypothesize about these results, we introduce a research context that allows the first direct gender comparisons of actual venture initiation rates while allowing for reasonable measures of the venture success.
CONTEXT
Serial entrepreneurship is a common phenomenon, and one of interest to scholars (Eggers and Song 2015 , MacMillan 1986 , Paik 2014 . Serial entrepreneurship is an important form of persistence -the launching of a new venture after the conclusion of a prior one (Gompers et al. 2006) . From an empirical perspective, it also has advantages for measuring the degree to which an entrepreneur's decision to persist is wise, since we can observe behavior of entrepreneurs who have some prior knowledge of their ability to successfully launch a new venture. As a further advantage, serial entrepreneurs would also be able to observe other In order to locate a population of potential serial founders, we turn to crowdfunding. Crowdfunding is a relatively novel method of raising funds to support a variety of projects and ventures by asking for small donations from a large number of individuals over the internet (Agrawal et al. 2013 , Mollick 2014 . Successful crowdfunding requires that a project creator convince others to provide money to back a project, sometimes in return for a product or service. This can involve substantial investment of time, money, and social capital on behalf of the project creator. Additionally, it involves a long-term commitment from project creators to fulfill project requirements. Initiating a crowdfunding project is an entrepreneurial endeavor, and, indeed, 90% of large crowdfunding projects in technology, videogames, and product design turn into ongoing businesses (Mollick and Kuppuswamy 2014) .
On the largest crowdfunding platform, Kickstarter, with over $1B in distributed funding, project creators must set a goal -a dollar amount they need to raise in order to successfully complete their project. Failing to reach the goal means that the creator receives no funds at all. On the other hand, projects that meet or exceed their goals keep all of the money they raised. A failure to raise money is a public repudiation of an individual's ability to found a new venture, while a roaring success is a similarly public acclamation that an individual was able to launch successfully.
By examining the amount of money that project founders received in first founding attempts, we can directly consider the degree to which a second project founding attempt is a reasonable or unreasonable proposition. The higher the degree of failure, the more unjustified a second founding attempt is, in general, as the entrepreneur has received a signal about their actual ability to succeed. On the other hand, the higher the degree of success, the more past performance suggests that a second founding attempt is likely to succeed. While the degree to which founders learn from prior attempts depends on the similarity of context (Eggers and Song 2015) , there is some degree of consistency in the fact that all attempts are on the same crowdfunding platform.
Unjustified persistence, therefore, is the founding of a new project in the face of past failure, while justifiable persistence is the founding of a project after a success.
HYPOTHESES
Recall that women have been found to have lower rates of confidence in the face of low-quality signals than men. We argue that this can help explain some of the founding gap between women and men. Unjustified persistence increases entrepreneurial entry because founders believe they can succeed in the face of evidence.
Men are generally viewed as suffering from higher levels of unjustified confidence then women (Deaux and Emswiller 1974, Nieva and Gutek 1980) , this is especially true if a task is considered to be "masculine" such as finance (Barber and Odean 2001) or entrepreneurship (Gupta et al. 2014 ). In the context of entrepreneurship, self-assessments of entrepreneurial ability, one way of measuring self-confidence, have similarly shown that men are more confident in their founding abilities than women (Thébaud 2010) . If women suffer less from unjustified persistence in the face of low-quality signals than men, then they should be (justifiably) less willing to engage in founding activity in the face of previous failure. That suggests that:
H1: Women are less likely than men to engage in second founding attempts after a failure.
If a relative lack of persistence in the face of prior failure explains lower female founding rates, the effect should be moderated by the degree of previous failure. As evidence of past failure increases, persistence in entrepreneurship is less and less justified. A second founding attempt after a project that failed by $10,000 is harder to rationalize than a second founding attempt after a project narrowly failed by $100. Therefore, women should be more discouraged by severe failure than moderate failure. We therefore hypothesize:
H2: The relative likelihood of female founders to make second founding attempts compared to men is negatively moderated by the degree of failure
The "male hubris, female humility effect" suggests that, in addition to lower rates of unjustified confidence, women also have lower rates of confidence when faced with high quality signals (Beyer 1990 , Furnham et al. 2002 . In the case of the male hubris, female humility effect, women are not accurately selfassessing their chances of success, rather they are being humble in the classical sense -modest about their own abilities or success.
There has been evidence of female humility even in the realm of entrepreneurship. For example, women who actually engage in entrepreneurial activities are still less likely to consider themselves entrepreneurs than men with similar levels of experience (Verheul et al. 2005) . Women also have lower levels of self-efficacy and confidence in their own entrepreneurial skills, even at similar levels of training to men (Minniti 2009 , Thébaud 2010 . Thus, it is reasonable to expect that general findings about female humility will hold in the realm of entrepreneurship as well. In that case, women would be less likely to interpret objectively positive signs of past performance as strong signals of their own entrepreneurial ability. We therefore hypothesize:
H3: Women are less likely than men to engage in second founding attempts after a success.
Again, we would expect a moderating effect. At moderate levels of success, women would have lower self-perceptions of their own ability than men, but the impact would grow more apparent as the degree of first project success increased. At very high levels of success, men who are not burdened with humility would attribute their success mostly to ability, while women would be more reluctant to make this connection. This suggests:
H4 The relative likelihood of female founders to make second founding attempts compared to men is negatively moderated by the degree of success
Note that, taken together, our hypotheses imply that the overall gap between male and female entrepreneurs would be inverse V-shaped. Unlike an inverse-U that results from a quadratic (Haans et al. 2015) , this effect is the result of two separate mechanisms operating at either side of the origin, the point where a project raises exactly as much as requested. At lower levels of success, men are more likely to persist because they do not respond to signals about the relatively low quality of their first attempts, and women are less likely to engage in a second founding attempt because they have a more realistic assessment of their past success. At higher levels, it is men who are more realistic, with lower rates of founding being driven by irrational modesty. While we do not formally hypothesize which of these factors is more important, we will examine this issue. In order to test our hypotheses and examine female founding rates, we turn to our data on crowdfunding.
METHODS

DATA
As noted earlier, we use crowdfunding as our empirical setting to explore the role of gender in serial entrepreneurship. Crowdfunding represents an ideal context in this regard due to its increasing importance as a source of early stage seed capital for entrepreneurs, and our ability to extract archival data on the details of multiple entrepreneurial attempts made by individuals over time. Particularly important for our study is the fact that we can observe the attributes of an initial entrepreneurial initiative for a large sample of individuals, measure its performance, and subsequently observe whether the same individual sought to pursue another project on the platform again in the future. Our sample consists of crowdfunding projects posted on Kickstarter, the largest and most prominent crowdfunding platform in the world, as archived by Kickspy, a data aggregation service. We take several steps to filter the entire archive of projects to arrive at the sample used for our analysis.
First, since we are focused on the factors that influence individuals to transition from one-time entrepreneurs to serial entrepreneurs, we limit our focus to the first and second projects (if launched) of Kickstarter creators (which represents 95.4% of the original dataset). Secondly, as we are concerned with the determinants of repeat founding behavior, we eliminate creators from our sample who cancelled a crowdfunding attempt in their first or second project. Cancelled projects represent projects that were launched by the creator, but that were terminated before the end of the fundraising process. Cancelled projects represent ambiguous attempts at entrepreneurship and therefore we remove creators with cancelled from our sample. Of the 162,128 creators in the sample, 14,506 creators cancelled a project in their first two attempts (of these, 93% cancelled their first attempt), leaving 147,622 creators in the sample.
We also needed to identify the gender of the project creators. On Kickstarter, each project webpage lists the name of the primary creator associated with it, which may either be an individual's name or, in some cases, a group or organization name. In order to determine the gender of the creator, we follow prior work and use genderize.io, an online API that predicts the gender of a first name, along with a corresponding probability associated with the prediction (Greenberg and Mollick 2015) . Of the 147,622 creators in the sample, we obtained gender predictions associated with 120,462 of them (81.6% of the sample), with many of the rest representing collective or company names. Of these 120,462 creators with gender predictions, 67.2% were men and 32.8% were female. To reduce bias from our measure of gender, we further restrict or sample to the 104,294 creators whose gender were determined with a probability of 0.9 or greater 1 (30.3% of creators are now female).
Consistent with prior work on crowdfunding (Mollick 2014) , we also enforce a minimum project goal of $1,000 so that we only consider non-trivial attempts at entrepreneurship (92,653 creators i.e., 88.8% of the 104,294 creators with accurate gender values) 2 .
Our final two filters were instituted to ensure that repeat crowdfunding behavior in our sample represent meaningful attempts at serial founding attempts. Crowdfunding on Kickstarter is an all-or-nothing endeavor, where creators who fall short of their fundraising goal receive nothing regardless of how much they raised. As a result, it is not uncommon for creators who fall short to re-launch the same project with a new fundraising goal set at or below what they did raise in their first attempt. They do so to seek those funds committed earlier from supporters who are likely to pledge again. These "money-grab" second attempts do not represent instances of serial entrepreneurship where the first project is modified in some meaningful way or when a fresh new idea is pursued. As a result we drop those creators who pursued money-grab attempts from our sample. We do so by identifying cases where project creators failed in their first project and launched a second project where the funding goal was equal to or below the dollars pledged in the first attempt. Of the 92,653 creators at this stage of the sample, 859 creators (< 1%) pursued a money-grab and were removed, leaving 91,794 creators. Finally, 1 Our results are robust to relaxing this conservative restriction and allowing all creators with gender predictions in the sample. 2 Results remain robust at a $5,000 threshold as well.
we remove 691(<1%) project creators who launched a second project before the end of the fundraising period of the first project. These few cases again represent ambiguous attempts at serial foundings, and may also reflect attempts to quickly re-launch a doomed first attempt. In the end, our sample consists of the first projects of 91,054 project creators on Kickstarter 3 .
VARIABLES Dependent VARIABLE
The dependent variable Second Attempt is a binary indicator for whether the creator launched another crowdfunding project after the first attempt. Second Attempt takes the value 1 if the creator does indeed launch another project in the future, and 0 otherwise. Summary statistics of our main variables are displayed in Table 1 .
From Table 1 , we see the mean value of Second Attempt is 0.084 indicating that 8.4% of first time creators in our sample choose to launch another project in the future. While the data is right-censored, are results are robust to multiple date ranges within the sample.
INDEPENDENT VARIABLES
The main independent variable in our analysis is Female Creator, a binary indicator taking the value 1 if the primary creator of the project was a woman, and 0 if the primary creator was male. Of the 91,054 creators in our sample, 30% are women and 70% are men (the mean value of Female Creator is 0.301).
In addition to analyzing the direct effect of gender on launching a second project, we also explore whether the performance of the first project moderates this relationship. We use three separate measures of project performance. First, given the all-or-nothing nature of fundraising on Kickstarter, we define Project Funded to denote whether the project was successful in reaching its fundraising goal (=1) or not (=0). In the case of failed attempts (Project Funded = 0), we define Shortfall to measure the absolute extent to which the creator fell short of his or her goal. Specifically, Shortfall is the goal of the project minus the funds raised in the losing effort.
Similarly, in the case of successful attempts (Project Funded = 1), we define Surplus to measure the absolute extent to which the creator exceeded his or her goal. Surplus is the total funds raised by the successful project minus goal of the project. Our models also include controls for several attributes of the first project, including its goal size (Goal), the number of reward levels posted to incentivize contributions (Reward Levels), the number of words used to describe the project (Words), the presence of a video as part of the pitch (Video), as well as fixed effects for the category, month, and year associated with the project. As is clear in Table 1 , all our continuous variables are highly skewed to the right and therefore, we windsorize them at their 99 th percentiles. As we expect diminishing returns to the effect of these variables over their range of values, we follow recent advice on modeling curvilinear relationships and log transform these variables when we include them in our empirical models (Haans et al. 2015) .
[Insert Table 1] ESTIMATION METHOD
In order examine the relationship between creator gender and the likelihood of launching another project; we use a logit estimator to model our binary outcome, Second Attempt, as a function of Female Creator. In order to explore the potential moderating effects of project performance on the relationship between Second Attempt and Female Creator, we also examine models where Female Creator is interacted with a performance variable of interest. However, as is well-documented in prior work on non-linear models, "the interaction effect, which is often the variable of interest in applied econometrics, cannot be evaluated simply by looking at the sign, magnitude, or statistical significance of the coefficient on the interaction term when the model is nonlinear" (Ai and Norton 2003) . Instead, the recommended approach that we follow is to compute the marginal effects of Female Creator over the range of the moderating variable and to compare the marginal effects (Ai and Norton 2003, Karaca-Mandic et al. 2012 ).
[Insert Table 2] Moreover, to ensure that any effects are not driven by systematic differences in project characteristics between men and women, we use matched samples of first projects launched by men and women using propensity score matching (Rosenbaum and Rubin 1983, Rosenbaum 2002) . We create separate matched samples for the different subsamples used in our analyses -one for all first projects, a matched sample of unsuccessful first projects, and lastly a matched sample of successful first projects (see Table 2 ). More specifically, we use a combination of nearest neighbor matching and caliper matching to generate our matched samples. In nearest neighbor matching, each treatment (female creator) observation is matched with one or more control (male creator) observations that are closest to it in terms of the probability of treatment. The probability of treatment i.e., the project having a female creator, is modeled using a logit where the independent variables are the various project characteristics outlined in Table 2 Table 2 . We see that the mean of most variables differed between men and women in each unmatched sample (Panels A, B, and C of Table 2 ). However our matched samples of male and female projects look a lot more similar along these variables. T-tests are largely insignificant, indicating that each matched sample of first projects launched by men and women look very similar along these dimensions. We rely on these matched samples in our subsequent analyses.
RESULTS
We begin our analysis by examining whether women are overall less likely than men to engage in second founding attempts, and we then evaluate whether this continues to be the case after both an initial failure (H1) and success (H3). As a result, we first test whether Female Creator has a negative effect overall on making a Second Attempt and we then explore whether this relationship is moderated by whether the project succeeded or not (Project Funded). Table 3a presents the results of this analysis using the matched sample of all first projects (Panel A of Table 2 ). Model (1) is our base model with only controls variables included. While not a focus of our study, we do note that several control variables associated with a creator's first project are significant predictors of launching a second attempt. We find that successful projects (Project Funded) and those who pursued projects with smaller goals (Log(Goal)) are more likely to lead to second attempts. Similarly, projects with a video (Video) are less likely to be followed up by another project.
[Insert Tables 3a and 3b] In Model (2) of Table 3a , Female Creator is now included in the specification. We see that Female Creator has a negative coefficient that is significant at the 1% level. As a result, across successful and unsuccessful projects, female creators are significantly less likely than men to launch a second attempt on average. In Model (3), we include an interaction term between Female Creator and Project Funded to evaluate the moderating role of overall success on the effect of creator gender. As we highlighted earlier, we cannot directly interpret the sign or the significance of an interaction term in a logit model (Ai and Norton 2003) . As a result, we use the results of Model (3) to compute the marginal effect of Female Creator separately for successful (Project Funded = 1) and unsuccessful (Project Funded = 0) projects. These marginal effects are tabulated in Table 3b . We find that the marginal effect of Female Creator is negative and significant (at the 1% level) for both successful and unsuccessful creators. Therefore, we have supporting evidence for both H1 and H3 -women are less likely than men to engage in second founding attempts after both a failure and after a success. This suggests that women have lower levels of persistence in the face of both high and low quality signals.
In the next analysis, we limit the sample to unsuccessful projects and explore how the magnitude of failure may affect the relative likelihood of women launching another project in the future, as predicted in H2. Table 4a displays the results of this analysis using the corresponding matched sample of unsuccessful projects (Panel B of Table 2 ). As before, Model (1) is the base model with only control variables included in the specification. We see that Log(Shortfall) has a positive coefficient, significant at the 1% level. As a result, creators of larger failures in absolute dollar terms are more motivated to launch another attempt on average. Model (2) includes Female Creator as a covariate, and Model (3) further includes the interaction term between Female Creator and Log(Shortfall). As before, in order to identify whether the magnitude of failure influences the effect of creator gender on launching a second project; we use Model (3) to compute the marginal effect of Female Creator across a range of values for Log(Shortfall). These marginal effects for Female Creator are displayed in Table 4b (and illustrated in Figure 1 ). We find that as Log(Shortfall) increases in value, the marginal effect of Female Creator becomes progressively more negative at a statistically significant level. Therefore, in support of H2 and our argument about the relatively higher persistence of men in the face of failure, we find that the relative likelihood of women launching another project compared to men is negatively moderated by the size of the failure.
[Insert Tables 4a and 4b] We now shift our focus to successful creators in order to determine whether the degree of success also negatively moderates the relative effect of female creators pursuing second attempts, as predicted by our humility argument in H4. Table 5a presents the results of logit models for Second Attempt when the sample is limited to our matched sample of successful projects. We first note that Log(Surplus) has a positive and significant, indicating that individuals with higher degrees of success past their goal are more likely to launch again in the future. When we interact Female Creator with Log(Surplus) in Model (3), and compute marginal effects for Female Creator across the range of Log(Surplus) (Table 5b), we do find evidence of a negative moderating effect. Specifically, we find that the marginal effect of Female Creator grows more negative as the value of Log(Surplus) increases. Therefore, we find that women are significantly less likely to launch a second attempt compared to men when they exceed their goal by a significant dollar amount. As a result, this supports H4 and the humility effect -that women are less likely to pursue a second attempt relative to men, particularly when they experience substantial magnitudes of initial success. Overall, as can be seen in Figure 1 , there are substantial effects on female founding rates.
[Insert Tables 5a and 5b] [Insert Figure 1] 
ADDITIONAL TESTS
We also wanted to test which effect is stronger among women. Both after a failure and after a success, the probability of launching a second project is 0.0207 lower for women compared to men, corresponding to an approximate 27% drop in probability. Therefore, women are not particularly less likely to launch again when they fail in their first attempt, compared to when they succeed. As can be seen in Table 3b , the difference in marginal effect of Female Creator for successful and unsuccessful projects is not statistically significant. As a result, neither effect appears to dominate.
Additionally, while we primarily consider founding rates, rather than founding success, previous research had noted that women were more likely to succeed than men in crowdfunding Mollick 2015, Marom et al. 2014) . We find that this also holds true in second attempts at crowdfunding. The results of a propensity score matching process for second projects (similar to that used earlier for first attempts) are outlined in Table 6 , where we matched on characteristics related to both the first and second project. The means of different variables are shown for the sample of second projects before matching, and for the matched sample.
Based on the t-tests of examining differences in the mean, we find that the distribution of several variables were significantly different between men and women in the unmatched sample. More specifically, we see that women were more likely than men to have succeeded in their first project, take a longer time between projects, and launch second projects with smaller goals. Moreover, while not shown in the table to conserve space, we also find significant differences in the distribution of categories between men and women. However, after matching, we find that the t-tests now reveal insignificant differences in the mean values of our project variables between men and women. Using this matched sample of second projects, we use a logit model to estimate the likelihood that the second project reaches its goal as a function of all the variables used in the matching process. The results are shown in Table 7 . We find that after creating and using a matched sample of projects, that Female Creator has a positive coefficient that is significant at the 5% level. As a result, we find that women outperform men at a statistically significant level in second projects as well.
[Insert Table 6] [Insert Table 7] We also examined the relative success rate of projects where individuals persist in the face of failure.
Prior theoretical literature (Hayward et al. 2006) suggests that these projects will have lower rates of success. As predicted, projects that launched despite past failures were less successful than those launched after successes.
We confirm this using our model of second project performance in Table 7 . In this table, we see that the indicator for first attempt success (Project Funded -First Project) is positive and highly significant. As a result, second projects launched after a failure are significantly less likely to reach their goal compared to second projects launched after a success.
Robustness to Alternative Explanations
Our primary analyses relied on matched samples generated using propensity score matching, wherein male and female projects were matched on several observable project attributes. While the matching process removed significant differences between the male and female subsamples along these project characteristics, additional unobserved differences across genders may actually be driving our results. More specifically, as discussed previously, the prior literature has identified a number of factors that differ between men and women and which could explain differences in entrepreneurial founding rates between the two genders. As summarized in Table 9 these factors are: preference for entrepreneurship or self-employment (e.g. Gupta et al., 2008; Shane, 2008) ; the necessity of entrepreneurship (e.g. Langowitz & Minniti, 2007; Reynolds, Bygrave, Autio, Cox, & Hay, 2002) ; family structure and its resulting pressures (e.g. Aldrich & Cliff, 2003; Thebaud, 2015) ; human capital differences (e.g. Brush & Hisrich, 1987; Lerner et al., 1997 ) the nature of social networks (e.g. Renzulli, Aldrich, & Moody, 2000) ; and the ongoing success of earlier founding attempts. In order to determine whether our results are robust to accounting for such differences between men and women, we deployed a survey to measure these factors.
A stratified sample of 65,326 Kickstarter project creators were surveyed 4 via email. Of those projects, 10,493 completed part of the survey (16%) and 7,788 (12%) completed the entire survey, these response rates are comparable with other web-based surveys in non-traditional industries within the management literature (Kriauciunas et al. 2011) . Additionally, many of the email accounts were set up for completed projects and were no longer actively used, artificially lowering response rates. To provide a more accurate accounting of actual responses, open rates on emails were tracked (Nickerson 2007) , with an open rate of 47.8%. Open rate tracking works well for web-based email addresses (Gmail, Yahoo, Hotmail), but may not work in all cases, and could result in an underestimate of read emails. Nonetheless, using open rates suggests that overall response rates were between 16% and 33.5% of delivered email. Response rates varied by amount pledged with larger projects responding at a higher rate. After controlling for this factor, there was no significant difference between respondents and non-respondents in number of experienced backers, number of novice backers, number of other projects backed by the creator on Kickstarter, or in serial foundings by the creator.
Using the survey, we obtained complete responses for 3,685 Kickstarter projects, each of which represented the first project of a single creator. Importantly, we collected data on a number of the factors highlighted above that could account for differences in second project launch rates between genders. To measure the family structure of a creator, we recorded whether the individual was married, whether he or she had children, and the individual's age. We measured an individual's preference for self-employment using the question developed by Kolvereid (1996) : "If you were to choose between running your own business and being employed by someone, what would you prefer?" Those who answered 7 ("Greatly prefer to run my own business") out of 7 on the scale were marked as having a strong preference (52.6% of all respondents). To measure the skill and expertise of the creator, we focused on the educational background of the creator (college experience) and his or her employment status before the launch of the crowdfunding campaign. Moreover, higher degrees of success from a creator's first project may reduce the necessity of launching another one. As a result, we measured the revenue generated by the first project and the personal income of the creator since the campaign. In addition, an important performance benchmark for a crowdfunding project is whether the promised rewards were delivered on time, whether they were delivered late, or not at all. Poor delivery performance may dissuade the creator from launching a second project in the future. Therefore, we include indicators for the delivery status of the first project. Finally, in order to account for the extent to which the creator relied or benefited from a strong social network, we measured the percentage of raised funds contributed by friends and family of the project creator.
Using the aforementioned measures, we generated a matched sample of male and female projects using a similar propensity score matching to that used in earlier analysis. The first step of the matching procedure, where the gender of the creator is modeled using a logit estimator as a function of project and creator attributes, is shown in Model (1) of Table 8a . While not our primary focus, the results of this logit estimation serve as a test of several predictions from prior work on the differences between male and female entrepreneurs. Consistent with the arguments of prior literature, we observe that female creators are much less likely to be married and have children compared to men. Stated differently, entrepreneurs who are married and have children are more likely to be male than female. In addition, we find that when the revenue of the first project and the personal income of the creator are high, the creator is less likely to be female. While there does not appear to be any significant difference between men and women in their employment status before the campaign, we do observe that highly educated creators are more likely to be women rather than men. Furthermore, in line with prior work, creators with a strong preference for self-employment are much more likely to be male rather than female.
After male and female projects were matched along all these creator and project attributes (see Table 8b for a comparison of the unmatched and matched samples), we used this matched sample to validate our earlier analysis with the successful project subsample. In Model (2) of Table 8a , we model Second Attempt as a function of Female Creator and the other project/creator attributes. Like before, we see that Female Creator has negative coefficient that is significant at the 1% level. As a result, after generating a matched sample and controlling for several important factors highlighted by the prior literature, we continue to find that women are less likely to launch second attempts compared to men. In Model (3) of Table 8a we explore the moderating role of project surplus on the negative effect of Female Creator using this richer model. When we interact Female Creator with Log(Surplus) and compute marginal effects for Female Creator across the range of Log(Surplus) (Table 8b) , we again find evidence of a negative moderating effect. Specifically, we find that the marginal effect of Female Creator grows more negative as the value of Log(Surplus) increases. Therefore, we continue to find that women are significantly less likely to launch a second attempt compared to men when they exceed their goal by a significant dollar amount.
[Insert Tables 8a and 8b] [Insert Table 9] DISCUSSION AND CONCLUSION
We hypothesized that lower female entrepreneurship rates may be partially explained by two different phenomena. On one hand, women have been found to react more rationally than men in the face of failure, suggesting that women may be less likely to engage in entrepreneurship when it is particularly risky or unlikely to succeed. On the other hand, women have lower levels of persistence after successful first attempts, which would lead to lower founding rates compared to men when prior experience would indicate that the chances of success are relatively high. As best summarized in Figure 1 , we find strong evidence for both effects on female project creators in the context of crowdfunding.
On an individual level, this suggests that, overall, women may be more rational in their approach to entrepreneurship than men. As evidence of past failures grow, women are increasingly less likely than men to pursue second founding attempts. While this may decrease the chance of failure for women individually, it actually may hurt women as a group. If entrepreneurship is a high stakes lottery, only those who play can win.
A lottery may not a good bet for individuals, but, if women disproportionately fail to enter the lottery at all than, as a group, there will be few women among successful entrepreneurs. The advantages of successful attempts, and the learning spillovers from failure (Cope 2011 , Knott and Posen 2005 , Shepherd 2003 , will thus accrue primarily to men. Men may fail at a higher rate individually (and this is, indeed, what our data shows) but they also more likely to persist in the face of this trend towards failure, and thus make more attempts and, ultimately, found more companies. And, given the relative preference for risk, the companies that succeed may have higher returns (Dencker and Gruber 2015) . Gender differences in entrepreneurship rates are therefore exacerbated as entrepreneurship trends ever more stereotypically male (Gupta et al. 2008) , further reinforcing male-dominated entrepreneurial networks Mollick 2014, Stuart and Sorenson 2008) . This is further aggravated by the disproportionate reluctance of women with high-quality opportunities to engage in founding attempts.
If women had the same patterns of persistence as men, the effect would be large. After a failed initial attempt, 8.25% of men (3,397 in our original sample) make a second attempt, compared to 6.01% of women (884 in our original sample) who try again after a failure. If women had the same level of persistence in the face of failure as men, the number of total women making a second attempt after failing would increase by 37% -from 884 to 1,213. The effect on high-quality foundings is somewhat smaller but still of significant importance:
if women were as likely to respond to high quality signals as men, their founding attempts after a success would increase from 1,013 to 1,326, an increase of just under 31% in high-quality funding attempts. Taken together, these effects decrease the number of founding attempts by 25.29% compared to men.
Theoretically, this paper contributes to the study of entrepreneurship in a number of ways. We first contribute by suggesting the importance of understanding how relative levels of persistence shape entrepreneurship. We also contribute by showing that group differences in persistence can lead to disparity in entrepreneurship rates in a population. In our case, we find a gender-based difference, but variance might also be found across cultures, classes, and geography. Differences persistence rates may play a role in explaining some long-standing gaps in entrepreneurship rates across a variety of ethnic and geographic bounds. Most directly, our findings suggests alternative explanations for the gender gap in founding rates, based on evaluation of opportunities, rather than preferences for self-employment.
Our study has a number of limitations, as well as some strengths. Projects created by women and by men exhibit differences across variety of measures, which may be the result of systematic quality differences between male and female creators willing to found projects on Kickstarter, or else among the kind of projects they create.
We attempt to address these issue in both our survey and with our matched sample, both of which suggest that our results are robust to these factors, but we cannot rule out the fact that these systemic differences may account for some of our results. Also, Kickstarter represents a type of entrepreneurial action that may not generalize to other forms of entrepreneurship, though early evidence suggests that many Kickstarter projects turn into ongoing ventures (Mollick and Kuppuswamy 2014) . However, a strength of the paper is that we can directly observe both second founding attempts and the previous track records, allowing us to resolve a variety of empirical challenges that have made it challenging to observe founding rates and measure entrepreneurial overconfidence.
For scholars, our research suggests a need to better understand the role of persistence in entrepreneurship.
We also argue that that gender differences in founding rates can be partially explained in terms of opportunity evaluation, and not simply as a result of preference differences or structural barriers. For policy makers, our work suggests that humility may suppress high quality entrepreneurial attempts by women, and that efforts to address this issue may increase the number of successful entrepreneurs. * Projects in all three panels were also matched on binary indicators for project category, month, and year; but these were excluded from the above table to conserve space. T-tests reveal significant differences by gender in the distribution of all categories before matching. However, after matching, T-tests reveal no significant differences in category. 
Difference in Marginal Effects
(1) - (2) -0.0207*** -0.0207*** 0.0000 * Projects were also matched on binary indicators for project category, month, and year; but these were excluded from the above table to conserve space. T-tests reveal significant differences by gender in the distribution of most categories before matching. However, after matching, T-tests reveal no significant differences in category. * Projects were also matched on binary indicators for project category and year of project launch; but these were excluded from the above table to conserve space. T-tests reveal significant differences by gender in the distribution of most categories before matching. However, after matching, T-tests reveal no significant differences in category. Langowitz & Minniti, 2007; Reynolds et al., 2002 Successful first-time female founders have lower income after their first success, and are less likely to have generated over $10,000 in revenue.
Some. Increased personal income lowers the chance of second attempts, projects that generated less than $1,000 in revenue increased the chance of second attempts Human capital (Education level, prior employment status, prior entrepreneurial experience) Brush & Hisrich, 1987; Lerner et al., 1997 Successful first-time female founders are more likely to be college graduates, and to have post-graduate degrees.
Some. Only from the founder's prior job being entrepreneur, which increases chance of second attempts.
Preference for entrepreneurship Gupta et al., 2008; Shane, 2008 Women have lower preference for entrepreneurship.
Yes. Preference for entrepreneurship is associated with higher chances of second attempts Social network support Renzulli, Aldrich, & Moody, 2000 Women receive more donations from friends and family than men, but the amount of those donations do not differ Not in matched sample Successful completion of first project None on gender, but see Gompers et al., 2006 No difference Yes. Failures to complete first project decrease the chance of becoming a serial founder.
